In Japan, a driving lesson consisting of a lecture, a driver aptitude test, on-road driving 14 assessment and a discussion session was added to the driving license renewal procedure for drivers 15 aged 75 years or older in 1998 and for drivers aged 70 years or older in 2002. We investigated 16 whether these additions contributed to a reduction in at-fault motor vehicle collisions (MVCs) by 17 examining the trend of the at-fault MVC rates per licensed driver and the rate ratios of the older 18 drivers relative to those aged 65 to 69 years for the years 1986 to 2011. All data were derived from 19 nationwide traffic statistics. If the introduction of the lesson was effective in reducing at-fault 20 MVCs of older drivers, the rate ratio should have declined, given that the lesson targeted only the 21 older drivers. We found this was not the case, i.e., there was no declining trend in the at-fault MVC 22 rate ratios of both drivers aged 75 years or older and drivers aged 70 years or older, relative to 23 drivers aged 65 to 69 years, after the driving lesson at license renewal became mandatory for these 24 older drivers. Therefore, the mandatory lesson for the older drivers at license renewal needs to be 25 reconsidered. 26 27
Introduction
In countries with aging populations, older drivers and their involvement in motor vehicle 31 collisions (MVCs) are increasing (Organization for Economic Co-operation and Development 2001, 32 National Police Agency 2013). To ensure that older drivers drive safely, some countries are 33 imposing medical screening and driving skills tests at re-licensing of older drivers (Kahvedžić 2013). 34 These assessments are intended to help older drivers modify driving behaviors according to their 35 functional changes and maintain their mobility on one hand; older drivers might be prompted to 36 avoid or stop driving for safety reasons on the other. In whichever way, the assessments are 37 expected to reduce MVCs among older drivers, but previous studies suggest this is not the case Australian studies that compared crash involvement rates of older drivers between states 41 with and without medical and on-road testing requirements in driver licensing reported that such 42 mandatory testing had no protective effects on fatal and serious injury crashes for both older drivers 
54
Besides these observational studies examining the assessments at re-licensing, several 
63
In Japan, a driving lesson and a cognitive test have been added to the license renewal 64 procedure for older drivers nationwide, providing us an opportunity to examine the impact of these 65 additional requirements. We focused on "at-fault" MVCs in which older drivers were primarily 66 responsible, because at-fault MVCs can be a more direct indicator of the impact of older-driver 67 5 education than all MVCs. We therefore investigated whether at-fault MVCs declined after the 68 introduction of the mandatory driving lesson at license renewal among drivers aged 70 years or 69 older, compared with the case for drivers aged 65 to 69 years, who are not subject to the lesson. The cognitive test, a paper-based screening guided by an examiner, determines whether 87 older drivers are impaired, slightly impaired or not impaired (National Police Agency, Oroku 2010).
88
Those identified as being impaired can renew their driving license only if they have not been 89 ticketed for violation of certain traffic rules such as not obeying a traffic signal in the previous year 90 before the renewal. Those who have been ticketed have to take a medical examination. For those 91 diagnosed with dementia, their driving license is revoked. The same procedure is applied once the 92 older drivers violate the rules. The proportion of licensed drivers who surrendered their driving license was generally very 165 low (less than 0.5%) and constant in all age groups until 2007. Afterwards, the proportion increased.
166
The increase was particularly notable among drivers aged 80 years or older (up to 1.6%), who were 167 subject to the cognitive test introduced in 2009. There was a slight increase (up to 0.6%) among 168 drivers aged 70 to 74 years, who were not subject to the test, as well as drivers aged 75 to 79 years, 169 who were subject to the test (Figure 4) . age groups even after the lesson was introduced to affect the rate ratios substantially.
189
The methodology used in this study, with rate ratios being the outcome variable, has the 190 strength that it can take into account extraneous factors affecting MVCs in all age groups. It is noted 191 that the declining trend in the MVC rate observed among those aged 70 years or older after the 192 lesson was introduced in 2002, may seem to be the effect of the lesson. However, the decline was 193 observed among all age groups including those who were not subject to the lesson. The MVC rate 194 per VKT also decreased. Therefore, the declining trend among the older drivers was more likely to 195 be because of factors other than the introduction of the lesson, and the rate ratio, which takes these 196 factors into account, is a more valid indicator with which to assess the impact of the lesson.
197
While the benefit of the lesson at license renewal is unclear, it is worth examining the the difference in the proportion of female drivers is not large between the age groups over the study 214 period: the proportion of female drivers aged 65 to 69 years and aged 70 years or older was 6% and 215 2% in 1986 while it was 39% and 31% in 2011. The rate ratio is therefore less likely to be biased by 216 the sex composition of each age group.
217
In the present study, we could not examine the effects of the cognitive test as it was too 218 early to assess the test. However, it is noted that the introduction of the test seemingly had a certain test.
225
To justify the age-based requirements of the lesson and cognitive test at license renewal, it 226 is essential to demonstrate the effectiveness of the requirements in reducing MVCs. We should bear 227 in mind that the lesson at license renewal costs each driver 5800 yen (or 6000 yen with a cognitive 228 test), so a total of about 12 billion yen (about 150 million US dollars) were spent by drivers aged 70 229 years or older who renewed their license in the year 2012 alone, which has virtually produced no 230 significant safety benefits so far. Whether this is the case or not for the cognitive test is worth 231 investigating, and this investigation would be an opportunity to reconsider all of Japan's license 232 renewal policies for older drivers.
233
To date, the intervention shown to be effective in reducing at-fault MVCs among older 234 drivers is a cognitive training (Ball et al. 2010 ), yet requiring all the drivers to attend and pay for the 235 time-consuming training is still not justifiable because they have a different level of functioning.
236
Given the previous and current findings, it would be more reasonable to identify at-risk drivers and 237 to ensure through the training that they are fit to drive, rather than the current universal requirement 238 of the lesson at license renewal for older drivers. 
